In the framework of a 2-D compressible tsunami generation model with flat porous seabed (Chierici et al., 2009), acoustic waves are generated and travel outside the source area: these waves carry relevant information as to seafloor motion which can be recovered from their first arrival. The effects of the porous seabed, during tsunami generation and propagation processes, are wave amplitude attenuation and low pass filtering of both hydro-acoustic signal and tsunami wave. The semi-analytical solution of the compressible water layer model overlying a porous seabed is presented, together with some results concerning the acoustic waves induced by seafloor motion in the water column. Furthermore to include the effects generated by the coupling between compressible porous sediment and water layer, a simplified two layers model with the sediment modeled as compressible viscous fluid is presented. Results concerning the application of this model to the real case of 2003 Tokachi-Oki tsunamigenic event are also shown.
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